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ABSTRACT
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NUCLEAR WASTE DISPOSAL: POLARIZATION AND STALEMATE

“Some recent work by E. Ferm! and L. Szilard,
which has been communicated to me in
manuscript, leads me to expect that the element
uranium may be turned into a new and important
source qf energy in the lmmedlate future."
(Albert Einstein in a letter to President i
Frankiin Roosevelt, August 2, 1939.)>

Since Dr. Einstein first called his President’s attention
to its possibillities, the debate over peaceful nuclear energy
production has been tortuous, controversial and fllled with
emotion. As one of the highest profile issues of any on
today’s agenda, lts ultimate resolutlon could have a major
Impact on thls country’s economic growth and prosperlty for
decades to come. Desplite well-known fallings and very real
concerns, lts proponents (many of whom are sclentists and
engineers) continue to point out lts economic and environmental
advantages -- rellable, less expensive than other energy
sources, abundant. and recently, environmentally benlgn
(compared with coal, i{ts chlef rival In electricity
productlion).

Opponents are equally adamaht that nuclear power must be
halted due to safety concerns (Three Mile Island, Brown’s
Ferry, Chernobyl), 1ts Increasing cost, the deleterious effects
of radiation on humans and the problem of what to do with the
radloactlive waste it generates.

While safety concerns have largely stopped new nuclear




plant construction i1n the U.S. since Three Mile Island (and 65
nuclear power plants already on order have been cancelled since
then)> the nuclear waste disposal Issue |s beglhning to appear
to be the one upon which nuclear energy’s fate may be sealed.
This 18 the context in which the disposal of high-level nuciliear
waste ls examined In this paper. In the following paragraphs,
the guestion of how best to dispose of the nation’s spent
nuclear fuel, which has been bullding up for decades at over
100 currently operational nuclear reactor plants, ls addressed.
The legal framework !s described, the technical issues and the
government‘’s plan is detailed, and the economlc, sclentific,
reqgulatory and political components of the debate are
summar i zed.

One of the flrst impressions formed when a review of the
high level nuclear waste disposal issue is begun is that the
opposing factlons have become entrenched and dogmatic in their
attlitude toward positions that differ from thelrs. The fact
that this can be sald about even the highest levels of
government is Indlicative of how 1lttle has been accompl ished
toward a resolution sultable to all parties. The author
attempted to take the polarized views on nuclear waste disposal
Into account in the conduct of research for this paper. A
brlef summary of how high level nuclear waste !s produced |s
followed by a global perspective of other countries’ disposal
programs. The program for permanent disposal of high level

nuclear waste in the Unlted States !Is then examined in detaijl




from technical, legal, political and economic perspectives.
The most space |8 devoted to the lssue’s pollitics as this,
rather than the technlical questions, seems to be the critical
component of any proposed solution., Flnally, a comparison of
the program for permanent waste disposal with the U.S. program
for temporary disposal ls offered (the "Monltored Retrievabple
Storage" faclllity>. Conclusions from the research detall
several Important lmplications for the country’s energy and

economlc futures from this significant, national-level |ssue.

HIGH LEVEL NUCLEAR WASTE GENERATION

The manufacture, operation and refuellng of nuclear
reactors and the processing of uranium and plutonium for
nuclear weapons construction generates materials which are, to
varyling degrees, radiocactlively contaminated. These
contaminated items include both lliquids and solids of wide
diversity. In general, the radiocactive byproducts of workling
with nuclear reactor or weapons components Cantli-contamination
sults, gloves, boots, absorbents, plastic sheeting, etc.) are
termed elther "low level" radiocactive waste if their radliation
levels are relative mlld, and thelr radiocactive "half-1ife"
(the time |t takes for half of an element or isotope’s
radioactivity to decay away) |8 short (several years at most):
“transuranic waste' {f the source of radlocactivity was uranium
or assoclated elements (plutonium, for example); or "hlgh

level" radicactive waste,




High level radicactlive waste (HLW), |Is generated when
nuclear reactors (commercial or military) are refueled (spent
reactor fuel rods cohtaln a number of radloactive [sotopes --
about 10,000 vears is the period required for over 99 per cent
to decay to stable, non-radioactive form). HLW produces both
high radlation levels and some heat. 1In the beglinning of the
commercial nuclear power program, when storage of spent fuel on
the reactor plant sites was expected to be required for only a
few years, the rods were stored In pools of cooling water. As
a permanent disposal solution could not be decided upon,
Inventories of spent fuel built up at the varlous nuclear power
plants. First, the spent fuel rods were packed closer together
(a solution termed “re-racking"). More recently, the use of
contalners that rely on passive coolling ("dry casks") has been
approved by the Nuclear Regulatory Commission to alleviate the

power plante on-site storage dl lemma.

THE NUCLEAR WASTE POLICY ACT OF 1982 .
Peaceful nuclear energy was placed in service in the
1950’s with no detalled plan for long term disposition of lts
radloactive waste. There were ldeas, to be sure, [ncluding sea
bed burlal, and sending lt Into outer space via rocket.
However, despite well-intentioned planning and research
efforts, thls country’s first generation of commercial nuclear
power plants and naval reactors underwent numerous refueling

operations without a plan for the ultimate disposal of the




long~-1ived HLW they generated.
In 1957 the Natlonai Academy of Sclences flirst recommended

deep "geologic disposal' (burying the waste in stable rock deep

y X

In the 1960‘s preliminary

3

Investlgations of salt beds as repository sites was begun. It

below the surface of the earth).

was not untlil 1976, however, that the first federal program to
collect data on potential repository sites was establlshedf* As
Christopher W. Myers of the RAND Corporation wrltes.s

"In the early years of nuclear power

development, it had been widely assumed that

the technical |ssues affecting radioactive

waste disposal were easily resolvable and that

adeguate disposal capaclty would become

avallable by the 1970’s when {t would be

needed."

In 1982, the first leglislation aimed at setting national
policy concerning high-level nuclear waste disposal was
introduced in Congress., Signed into law on January 7, 1983,
and amended on December 22, 1987, the Nuclear Waste Pollcy Act
(NWPA)> of 1982 was a major milestone In the nation’s management
of hlgh-level nuclear waste. The NWPA specifled:

(1> A national policy for storling, transporting and
disposing of spent nuclear fuel and HLW, lncluding a
requirement for public particlipation In states or Indian
reservations conslidered as candidates for repository siting.

(2> Establishment of the "Office of Clvilian Radiocactive
Waste Management'"(OCRWM)> within the U.S. Department of Energy

(DOE> to implement the policy and to "develop, manage and




operate a safe waste management syetem to protect publlic health
and environment,"”

(3> DOE responslibillity for sitling, construction and
operation of a deep, mined gecloglc repository, to begin
operations no later than 31 January 1998.

(4> DOE responsibllity for constructlion and operatlon of
a Monitored Retrievable Storage (MRS) faclllity.

(5> DOE responsiblity for transporting the waste to a
repository and an MRS facllity.

(6> Establlishment of the Nuclear Waste Fund, designed to
cause the consumers of electriclty generated by nuclear power
to pay for the government’s costs of developlng the dlsposal
ayestem and dieposing of the HLW (costs of placing defense HLW
ln the reposlitory will be borne by all taxpayers).

(7> Establishment of a Nuclear Waste Technical Review
Board to evaluate the valldity of DOE activitles In geologlc
2ite characterization and packaging/transporting spent fuel.
The 1l-member board, nomlnated by the Natlonal Academy of
HBeiences, and approved by the Preeldent, must report to both
Congress and DOE at least twice a year untll dlisposal beglins In
a permanent repository.

The implementation of the above provislions since thelr
enactment has not proceeded smoothly or according to schedule,
Before we take a detalled look at how long term HLW disposal
has progressed In the Unlted States, however, it ls Ilnstructlve

to establiesh a polnt of reference for comparison. The




fallowing section summarizes efforte underway In the rest of

the worid to cope with the |ssues surrounding HLW dilsposal.

GLOBAL HIW DISPOSAL PROGRAMS

Ae of 1990, an eetimated 84,000 metric tons of spent fuel
from the world’s 413 commerclal nuclear power plants had
accumul ated, all of it in some form of temporary storage
awaitling flnal dleposltlon.7 Table 1 shows the distributlon by

country of the world’s spent fuel portlion of HLW.

Table 1: Accumulation of Spent Fuel from Commercial
Nuclear Plants, 1985, 1990 & 2000 (proJected>.
camounts shown are In metrlic tons)

Country 1985 1990 2000
u.s. 12,601 21,800 40, 400
Canada 9,121 17,700 33,900
Russia -CIg 3,700 9,000 30,000
France 2,900 7,300 20,000
Japan 3,600 7,500 18,000
Germany 1,800 3,800 8,950
Sweden 1,330 2,360 5,100
U.K./Other 5,939 14,540 36,715
Total 40,991 84.000 193,065

It is of note that the 1990 total in Table 1 |s over twlice
the 196856 value, and another doublling Is projecte before the
turn of the century. The International Atomic Energy Agency

CIAEAY forecasots that by the mliddle of the next c¢century, when




all nuclear reactors now operating have been shut down (note
thelr assumptlon that present trends imply the demise of the
commercial nuclsar power industry), the worldwlide Inventory of
spent nuclear fuel will exceed 450,000 metric tone.9

Foreign governments engaged In nuclear waste generating
operatlions have pursued long term disposal programs that are
basically eimilar to the Department of Energy’s NWPA-dictated
program, wlth one slgnificant exception: reprocessing.

The reprocessing of spent fuel prior to HLW disposal |s
conducted by France, Indla, Japan, the Commonwealth of
Independent States (CIS) and the Unlted Klngdoml’o The
technology, essentlally a complicated chemical process, was
criginally developed to extract the flssion byproduct
plutonium. Its chlef advantages are that it In effect recycles
radicactive materiale, reusing plutonlum and uranium that have
not flssioned (their atoms spllit) yet; and, It places the spent
reactor fuel in a safer, stabler condltion. In the optimistic
days of the 1950's, when nuclear energy was expected to free
Man from rellance on foesi] fuels, It was envieloned that the
plutonium extracted from the reprocessing of spent fue] rods
would be used to bulld "breeder reactors' (as well as nuclear
weapone). A breeder reactor Is a nuclear reactor fueled with
plutonium that “pbreede' more plutonium fuel as a byproduct of
I1tes operatlons, a verltable perpetual motion machine. The
breeder reactor represented the leading edge of nuclear

technology untll the early 1970’s when environmental and cost




concerns began the unravellng of the industry.

Since the Three Mlle Island accldent the waning of the
“nuclear optlion" for generating commercial electriclty has
accelerated and plane for breeder reactors have been basically
shelved. The only major breeder reactor plant }n commerclal
operation {s& the French 1200 megawatt Superphenix plant <and
lts poor rellabllity makes 1t a candldate for shutdown at any
tlme).‘l The result of this |s that the countrles which include
reprocessing In thelr nuclear waste programs end up with
plutonium which they have ljittle use for (assuming they don’t
desire It for a nuclear weapons program).

Another disadvantage of reprocessing Is that [t actually
increases the volume of intermedliate and low level waste
requiring disposal. According to the British Central
Electricity Generatlng Board, reprocessing expands the volume
of radiocactlve waste 160-fold.

Desplte these negative factors, both France and the U.K.
have included reprocessing of spent nuclear fuel In their long
term disposal programs. In fact, both countries accept
shirments of epent fuel from the rest of the world and provide
reprocessing services, returning the HLW In “vitrlfled"
(solidifled In glass> form for ultimate dlisposal by the
countries of the fuel’s orlgln.13

Reprocessing enhances the stabllity of the waste before |t
ls disposed of and is a promising alternative to the U.S.

philosophy., Ultimately, all of the countries engaged In




reprocessing plan "deep geologic disposal” as a long term
solution, and are faced wlth buryling the waste some place.
Plans for doing this vary. Some Include reprocessing. Some
countries (U.K., Netherlands) are exploring a sea-bed burlal
option. Table 2 below summarizes HLW disposal plans for

countries with signlficant nuclear power programs:14

Table 2: Selected HILIW Dlisposal Plans by Country.

Earl lest

Country sStart Status of Program

Canada 2020 Independent commission con-
ducting study of plan for
burlal In granlite; site TBD.

China none Spent fuel! to be reprocessed;
Gobl Desert site under study.

France 2010 Three sltes under study: Slte
selectlion due in 2006.

Germany 2008 Sait dome site to be studled.

India 2010 Spent fuel to be reprocessed,
waste stored 20 vears; burled
in undetermlned site.

Italy 2040 Spent fuel to reprocessed,
wasted stored 50-60 years,
buried In clay or granite.

Japan 2020 Limited site studies; program
with China on underground
research faclllity.

Netherlands 2040 Interim store reprocessing
waste 50-100 years then bury
in sea-becd/another country.

Russia/ClS none Eight sltes under study for

10




deep geologlic disposal.

Sweden 2020 Granlite slite to be selected,
1997; site characterization
study started.

Switzeriand 2020 Burlal in granite or sedimen-
tary formatlion at TBD site.

United States 2010 Yucca Mountalin, Nevada, site
to be studled and |f approved
recelve 70,000 tons HLW.

Unlited Klngdom 2030 50 year storage approved,

1982; sea-bed burlal
possible.

PERMANENT HLW DISPOSAL IN THE U.S.

Hince the NWPA wae eligned Into law by President Reagan
(January 1983)>, slgniflcant changes have occurred ln both the
selecgtion of where to bury U.8, HLW as well as the schedule for
doing same. In 1983, DOE selected nine locatlons In six states
for consideration as potential HLW repository sites. These
eites were studied and reeulte reported in 1986, Based on
theoe reports, President Reagan approved three sites for
intensive "site characterization" (geologic studies of the

areas to cdetermine if features are suitable for Isolation of

HLW from humans for 10,000 years>. The slites chosen were
Hanford, Washingtons Deaf Smith County, Texas: and Yucca
Mountaln, Nevada.

In 1987, Congress amended the Nuclear Waste Pollcy Act and
dlrected DOE to study only Yucca Mountaln, an actlon bltterly

opposed by Nevadans including both of thelr U.S. Senators and

10~




thelr governor. The 1987 NWPA amendments stressed that If
Yucca Mountaln was at any tlme during characterlzation found to
be uneuitable, studles at the site would be stopped and DOE
would seek further direction from Congress.

Further schedule sllppage occurred In mid-1989 when newly
appointed Secretary of Energy, Admiral James D. Watklins, USN
tRet.>, a former CNO and nuclear submarline Commanding Offlcer,
directed a comprehensive review of the HLW repository activity
ochedule. The review concluded that the 2003 activation date
could not be achlieved (2003 actually represented a slip from
the original date, 1998, epecifled In the NWPA). Another
schedule was developed In which repository operations sllipped
to a 2010 start date,

At present, the achievement of the 2010 commencement of
repository operatlons appears seriously ln doubt. Chlef among
a variety of obetaclee the DOE program 1s contending with are:

- G2Ql9gL2_lﬂ:ug:_auzLnundlnn_:L&:_shALAQLQELZALLQn-16
Three geologic iesues of concern at Yucca Mountaln are <1)
geological uncertalnty, (2) water table contaminatlon and (3
mineral resources that could invite future human intrusion.

Despite Its remote and desolate locatlon (on the boundary
of the Nevada nuclear test site. northwest of Las Vegas)
further lnvestigation has revealed that the Yucca Mountaln
region chosen for the HLW repository has 32 active faults,
Including one which Intersects the proposed location of the

uncerground disposal rooms.

11




In aadition, recent research Indicates that what was
originally thought to be a tectonically lnactive reglion
actually contains a volicanlc cone that might have been actlve
as recently as é - 10,000 years ago (which is relatively recent
in geocloglc time).

Although the Yucca Mountain site |s a desert, a water
table has been located below the level of the proposed
repository. Concern exists that it could eventually rlse and
flood the reposlitory. 1In fact, a DOE geologist wrote an
internal memo to this effect In 1987 resulting in public
controversy when lt was leaked to the press.

Lastly, while no speciflc mineral deposits are known to
exist In the reglion, the possiblliity of future exploration for
mineral, gas or oll deposits cannot be discounted.

-- Regulatory concerns. The Nuclear Waste Policy Act
charges the U.S. Environmental Protection Agency with
responsibllity for setting standards for acceptable
radicactivity releases from the repository. As the EPA had to
conglder the 10,000 year design |lfe span of the reposlitory,
lts standards were understandaply stringent when fliret iseued,
and have been questioned by Mr. John W, Bartlett, Director of
the DOE Office of Civilian Radioactive Wamte Management: "The
(EPA’s)> performance standards are approxlimately a miillion times

17

more stringent than any other radiolicgical standard on earth.'
In similar fashlon, the U.S. Nuclear Regulatory Commisslon

12




(NRC)>, responsible for issuing technical requirements for use
In licensing the repository’s operatlions, produced a set of
very stringent standards.

Both EPA and NRC standards have been subjects of debate at
hearings on Capltol! Hill. In Mr. Bartlett‘s words, "One
consequence . . . of the technical realities of meeting the EPA
standards and NRC regulations was that the estimated cost to
characterize a candidate site rose from an earljer figure of
about $i00 milllon to over 1 blllion.*

- Ex:.ob_l.gma_m_m_man.agsmgn&f,wmn DOE slipped the start

of repository operations from 1998 to 2003 one of the reasons
glven was that the original schedule was overly optimistic (a
recurring problem with the project caused by underestimation of
the power of environmental actlion groups). When the schedule
sl ipped agaln, In 1989, to a 2010 startup date, a major
reorganization of the DOE Offlce of Clivilian Radiocactive Waste
Management (OCRWM> was ordered by Admiral Watkins, lncluding
nomination of Dr. Bartliett as its full-time Director
(succeedlng two years of acting Directors). Other actlons taken
included restructuring lines of reporting in the OCRWM and
Institutlon of iIndependent management review.

Despite the new resolve under Admiral Watkins and Dr.
Bartlett, the program |s faced with pollitical opposition whlich

would challenge any management team.

13




20
-- Politlice and Litigatlon, After Nevada was designated

as the potential repository site In 1987, (ts legislature
approved a blll <in 1989) prohibiting anyone from storing high
level waate In the state., Thls was contested by the government
and eventually appealed to the U.S. Supreme Court where |t was
overturned. While this litlgation was running (ts course,
Nevada Governor Bob Miller attempted to "veto" the siting of
the repository In his state. DOE agailn flled sult, resulting
in a declision by the Ninth Clrcult Court that the state was not
allowed to veto the federal government’s reposltory plan. This
case was also appealed through the U.S. Supreme Court which, In
March 1991, found in favor ¢of DOE (Nevada v. Watkins>.

Later the same month, the U.S. D'strict Court for the
Distrlict of Nevada heard argument In DOE v. Nevada, an action
brought by DOE to compel Nevada to process three permit
applications needed to proceed with site characterization. The
refusal to lssue environmental permits Is the latest strategy
the state has emploved to delay the characterization of the
Yucca Mountain reposltory slite.

Nevada has moblllzed an array of environmental speclal
Interest groups to assist lts opposition to the DOE program.
Me. Judy Griekac of Greenpeace In Washington, D.C. summarlized
the Greenpeace position on HLW disposal as, ". . . opposition
to nuclear power, promotion of alternatlve energy sources,
halting production of all radlocactive waste, on-site storage of

exjeting waste {n retrievable, cannlisterized fashion such that
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transportation to a burial site ls not required." Mr. Marty
Haden of the Slerra Club In the District stated that the Club’s
baslc position was obpoaltlon to the repository.

Nevada has also contracted a private agency named the
Nuclear Waste Task Force to assist In an Information campalgn
agalnst the site .zam'. Frank Clements estimated that, with the
help of his organization, 76 - 80 per cent of Nevadans opposed
the reposlitory by the close of 1991, The Nuclear Waste Task
Force alsc sponsors publlec forums and debates on the lssue.
When asked what the best alternative to the DOE plan was, Mr.
Clements referred me to an organizatlion headquartered iIn
Laurel, Maryland called the Instlitute for Environmental and
Energy Research (IEER)>. Thelir position calls for removal of
DOE from management of HLW disposal with responsiblliity
traneferred to an organization without any “vested Interest'
(referring to DOE‘s i{nvolvement In the promotion of commercial
nuclear power over the vears). An example of such an
organization would be, according to Clements, the National .
Academy of Sclences,

Nevada opposition forces include broad-based polltlical
support. The adversarles Include two former governora, the
preeent governor, the state nuclear waste cfflce, the state’s
second largest newspaper and the congresslonal delegatlion led
by fienator Richard Bryan. By a clear maljority ranging from &0
to 80 per cent, depending on the poll of reference, the Nevada

iy
publ ic opposes the repository. The Issue |s expected to flgure

15




prominently'ln the next two major election cycles during 1992
and 1994. The governorship, both Senate seats, both
congreasjicnal seats and the entire state legislature will be
contested in these two elections. The pollticlans have the
support of environmental speclial Interest groups and non-proflit
antl-nuclear research institutes. Their tactics Include
extenslive use of the medla, congressional lobbyling, vocal
oppogition to the repository In congressional hearlings, legal
chal lenges and bureaucratlic roadblocks (the refusal to |ssue
state environmental permlits to DOE).

On the side of the federal government are the U.S. nuclear
power industry and, possibly, some Nevada busliness leaders and
trade unione (to say these two groups have been low key would
be an understatement, however)>. The U.S. nuclear lndustry |s
recently showlng signs that it takes the opposition In Nevada
eeriously. Thelr strategy lncludes a signlificant increase in
money epent on advertising In Nevada In an effort to get thelr
slde across to the Nevada publlc. They are attemptling to woo
the state’s congressional delegation, also, but with llttle
apparent success.

Each side can polnt to some successes. The Nevada
coalltlon has achleved signlflcant delays In the slte
characterization work at Yucca through use of the political and
legal systems. 1Its abllity to muster support for its positlion

has been particularly impressive. Polltlical party affillations
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have been set aslde., Consensus petween pollticlans,
sclentists, englneers and environmental speclal Interest groups
has been attained and maintalned. Signiflcant amounts of money
to support medla advertising campalgns and legal challenges
have been raiesed. Thelr combative attjtude is apparent in the
following statement of Nevada governor Miller: “We’re
determined to keep kicking, scratching and clawing for our own
survival. That aggravates them."

With U.S. Supreme Court declslions I{n thelir favor, the
govecrnment has obtalined permlission to beglin the
characterization work and the first phase began in January
1992. The studles are scheduled to take 7 - 10 vears. If the
gite i® determined suitable, the Energy Secretary will
recommend the slite to the President. Nevada can veto the site
selection but the NWPA glves Congress the optlion of overturning
Nevada‘s veto. If the site 1s flnally deslgnated to be Yucca
Mountain, [t must then be |lcensed by the Nuclear Regulatory 28
Commission prior to constructlon, operatlon and final closure.
Clearly, even 2010 (the present date for commencing repository
operationsg) s optimistic, in view of the tremendous pollitical
opposition to the project.

The pollitical debate over Yucca Mountaln is belng
conducted at an emotlionally-charged level which tends to
obscure sclentlflc reason. One charge common In the Nevada
press has been that U.8. Senator J. Bennett Johnston

(D.~Loulilslana), the primary architect of the 1987 NWPA
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Amencdments Act, colloded with DOE to ensure Yucca Mountailn was
designated as the country’s flrst HLW repository. Termed the
"Screw Nevada Bill1" throughout the staté%skhe 1987 Act
terminated the €6nslderatlon of the three sites previously
under consideration <in Hanford, Wa.; Deaf Smith Cty., Tex.:
and Yucca). Mr., Frank Clements of the Las Vegas-based Nuclear
Waste Task Force told me In an interview that he thought
Benator Johnston had made a deal with then-President Reagan
prior to 1987 -- at the time DOE was conslderlng salt dome
regionas of Loulslana as a potentlial repository site. Clements
charges that Reagan told Johnston that |f Loulsiana would
accept the strateglic petroleum reserve on Louisiana soll he
would "not have to worry about nuclear waste."

The Las Vegae Review-Journal charges that Johnston,
Chairman of the Senate Committee on Energy and Natural
Resources, receives almost ten per cent of his Polltical Actlon
Committee (PAC) reelection campalgn contrlibutlons from nuclear
energy related PAC’s (since 1985, the total exceeds $137,750).
The Review~Journal states that Johnston’s collusion with DOE Is
indlcated by the fact that DOE Sec. Watkins campsigned In
Loulsiana on behalf of Johnston durling the 1990 challenge from
former Ku Klux Kiansman David Duke. Nevada Senator Harry Reld
was quoted in 1988 to say, *I think Bennett Johnston has worked
with the Department of Energy to Jam the nuclear waste dump
down the state of Nevada’s throat."zOPenlv an advocate of

nuclear energy., Johnston has aadd.‘a3
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"I1f I were a Nevadan living In the real world,
I would be happy with (the NWPA Amendments Act
of 1987> . . . I would bet that In a very few
yvyears Nevada wil]l deem this one of thelr most
treasured ndustrlies.*®
The allegations concerning Senator Johnston and the "Screw
Nevada Bill" are a classic example of "Not-In-my-backyard"
(*NIMBY*) pollitics. The syndrome has prevalled for decades,
whether the [easue was halfway houses for recovering drug
addlicts, landfll]l sites, hazardous waste disposal or nuclear
waste repositories,. The sacrifice of loglic and reason for
resentment, fear and Intransigence has typlfled the flghts.
Charles Plller wrote in a recent New York Times editorial
that, In the minds of the government and the nuclear lndustry,
"Fear and @elfishness . ., . lead communities to bitterly resist
any new or potentlally dangerous technology, regardless of
merit, that poses even small risks.” In the opinion of manvy,
the HLW repository slting Is not a technological lssue (desplite
signiflcant technical |ssues, outllned previousiy). As an
example of how the technical is obscured by the politics |In the
NIMBY syndrome, Sen. Bennett Johnston is quoted agaln, this
excerpt taken from a hearing he chalred on March 21, 1991
concerning the Yucca Mountaln repository:
“Storage and disposal of nuclear waste s
not a technical problem. It Is a political
problem and an emotlonal problem. It Is a
problem that bolls down t0o two very simple
facts. Nuclear waste must be dlsposed of
somewhere but no one wants (¢t In his or her
State.

"We have been around this biock many times
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before. We have heard from Btates that they do
not want nuclear waste in thelr backyard. We
have heard from the Department of Energy that
It must go somewhere. We have heard from the
utilities that |t s already in storage on site
at nuclear reactors all around the country.

"The simple fact s that nuclear waste |is
already In temporary storage In 33 States
around the country. When Congress amended the
Nuclear Waste Policy Act in 1987, the
Department of Energy was directed to conduct
site characterlizations and testing at the Yucca
Mountain site In Nevada. .

Unfortunately, more than 3 years later, we have
not even begun that testing program.*

-~ Scientific Uncertainty, The contentious politicas
that have surrounded the HLW disposal |ssue tend to obscure the
sclentlific and technlical l1ssues Involved. In the present
climate in which complicated problems must of necessity be
condensed to a format sultable for the evening news or CNN, the
etrong tendency of the media s to play up the polltics and
provide less alr time to the sclence behind the political scene
(given the average American’s poor understanding of sclence,
this Is astute strategy>. This has certalnly been the case
with Yucca Mountain -- and as a result, what represents
arguably one of the most difficult sclentific and englneering
endeavores attempted In history has been turned iInto a pollitical
exercise In choosling up sides. The problem !s, the factlons
that have assembled are largely uninformed about thelr cause.

The government relles on sclentific advice from the
National Research Council, whose members are drawn from the

National Academy of Sclences, the National Academy of
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Englineering and the Institute of Medicine. In July, 1988, the
Natlional Research Councll‘s Board on Radloactlve Waste
Management sponsored a retreat ln Santa Barbara where experts
from around the world Jolned the Board In Intensive dliscussions
of the U.S. pollicles and programs for HLW disposal. The lssue
of the aclentif!c uncertalnty lnvolved In designing something
to perform for 10,000 years was a central theme In thelr report
of the conference proceedings. Speclfically, the Board said
that, ir response to political pressures, the DOE program was
too rigld to deal with the signlflcant uncertalnty aesoclated
with englneering the repository facllity. Quoting from the
Board’s report, "Rethinking High-Level Radiocactive Waste

Dlsposal®:

"Those involved |n HLW management must also
avolid the trap of promising to reduce
uncertainties to levels that are unattailnable.
Uncertainties are certaln to persist. Whether
the uncertalnties in geocloglc disposal are too
great to allow proceeding can only be Jjudged In
comparison to the projected risks and
uncertalntles for the alternatives, such as
delayed implementation of dlsposal or surface .
storage of spent fuel. As a rule, the values
determined from models should only be used for
comparative purposes. Confldence in the
dlsposal technliques must come from a
comblnatlon of remoteness, englneering deslign,
mathematical modellng, performance assessment,
natural analogues, and the possibllity of
remedial action in the event of unforeseen
events."

The above excerpt represents the maln defliciency the Board
on Radioactlive Waste Management found with the DOE approach to

long term HLW disposal. Thelr report speaks of the dangers of
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being *too rigid" in the followlng excerpt from thelr report’s

abstract:
“Thls approach (DOE‘s HLW disposal program) |s
poorly matched to the technical task at hand.
It assumes that the properties and future
behavior of a geological repository can be
determined and specified with a very high
degree of certalinty. In reality, however, the
inherent variablillity of the geological
environment willl necessitate frequent changes
in the epecifications, with resultant delays,
frustration and loss of publlc confldence. The
current program e not sufficiently flexible or
exploratory to accommodate such changes.,"

Thie, then, appeare to be one of the key Issues -- do we
really need to dispose of HLW *"as soon as possible," driven by
etrict echedules and closely managed milestones? What e the
sense of urgency that has resulted in the federal government
and a state becoming so locked in battle that images of
"State’s Rights' disputes from the Clvil War era are conjured
up? Don“t we have enough time to fully satisfy the publlic that
the government knows exactly what |t |s dolng, Instead of
settling for what appears to be a case of Washington forcing a
state to accept the entlre country’s high level radiocactlve
waste while ts aggravated and disiliusioned populace objects?

To answer the first part, when the Nuclear Waste Policy
Act was firet envisioned, a sense of urgency with respect to
spent fuel bullding up at commerclal nuclear power plants was a
concern. Since 1983, however, some actions have been taken to
alleviate this concern (the re-rackling and dry cask storage

alluded to previously). The NRC began licensing dry cask
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storage schemes at the commerclal nuclear sites in the 1980‘s
and states that they are safe for 100 years worth of storage.
S0 the lssue of the sites running out of storage space Is
effectively dead. There |s not the sense of urgency, at least
from a logistic velwpoint, that there appears to be.

There are ecocnomic and polltical reasons the government
and the nuclear [ndustry would llke to see a permanent solution
to HLW disposal, however. Not the least of these |s the
thought that future development of nuclear power depends very
much on the country coming to grips with the lssue such that
the solution is not only technlically sound but acceptable to

the maJjor factions involved.

-~ Economic considerations., What to do with the country’s
nuclear waste has dogged politiclans and the nuclear lndustry
for practically an entire generation now. Durlng that time
there have been occasional successes. One of the successful
policlee with respect to nuclear waste, from an economic
standpolnt, has been the Nuclear Waste Fund.

The Nuclear Waste Fund was established by the NWPA of 1982
to provide flnanclng for the actions mandated by that
legislation -- epecifically, the sitling, design, construction
and operatlon of deep, geologic repositorles for the permanent
disposal of spent nuclear fuel and high-level radioactlve
wasté;sgund-ralslng ls accomplished by all nuclear utllilties
paving a 1 mill Cone-tenth of a cent) per killowatt-hour fee

40

for electriclty sold to the public. Collectlon of fees began
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Aperll 7, 1983 and contlinue today. The intent of the Nuclear
Waste Fund provisions of the NWPA was that the Fund would
functlion on a "full cost recovery basis,” that Is, the
government s coéte for developing the HLW disposal faclillity
would be fully funded by the generators and owners cf HLW. As
of March 31, 1990 the Nuclear Waste Fund had collected
approximately #4.4 bllllon from fees and had accrued 0.7
billion from investment activitlies. Thls compared favorably at
that time with DOE‘s HLW dlsposal program costs which were 2.5
bllllon then .41

Another positive statistic |Is that the proJected net
balance In the Nuclear Waste Fund C(after dlsbursements for HLW
disposal) showed a surplus every year since 1984, rising at an
annual rate of $0.4 bllllon per year. Of course, the
counter-argument to this Is that the HLW disposal program went
essentlally nowhere In that perlod, exlsting only on paper and
not getting permission to turn over a shovel full of dirt at
the Yucca Mountaln slte.

The Nuclear Waste Fund cuts down on the size of the
portlion of the DOE budget designated for HLW dlisposal. In
Fiscal Year 1992, DOE requested $305.1 mililon for the Offlce
of Clvlillan Radlioactlive Waste Management actlivities not covered
by the Nuclear Waste Fund.

1t 1s fortunate that Congress had the foresight to
legislate funding of HLW dlsposal through utliity fees;

nevertheless, the political stalemate between Nevada and DOE
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has resulted In bllllons of dollars being spent on

excruclatingly slow project progress., Senator J. Bennett

Johnston ¢D.,La.> summed !t up at a recent hearing on the DOE

FY 92 Budget before hle Senate Appropriations Subcomlttee=43
", . . as I look at nuclear waste, for

exampie, we have spent enormous amounts of
money and we stll] do not have nuclear waste In

the ground. + + « S0 1 am frustrated about
this, the potential for waste -- and I am not
talking about nuclear waste, ] am talklng about
money waste -- (the amount) s so enormous {n
these flelds. It Just absolutely boggles the
m:.nd."*

The amounts that have been spent on disposal of spent fuel
are actually relatlvely small In comparlison to other
radioactive material cleanup projects. It Is probably those
projects that Senator Johnston was thinking of In the above
quote -- for example, the cleanup of the radloactlve waste
(most of it plutonlum related) at the country’s nuclear weapons
manufacturing facllitles |Is expected to reach $180 blllion
before completed, rlvaling the Savings and Loan ballout |n
cost .

Ultimately, though, the short term economics of HLW and
other radiocactive material disposal programs have been only a
part of the focus |In Congress and DOE. The larger question,
one which will play a pivitol role in thils country’s long term
economic growth, 1s what fractlon of the natlon‘s electric
power generation In the next century can reasonably expected to

be produced by nuclear means. This |Is an economlc
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consiceration from the standpolint that plans must be made now,
In the 1990’8, to assure sufficient generating capacity |s
constructed, tested, licensed and on-line when needed next
century. If there |s to be a contlnuation of the "nuclear
option," the problem of nuclear waste must be addressed to the
public’s satlisfaction (lncluding environmentallsts and NIMBY
actlvistes), Otherwise, the fact that the nucliear lndustry is
walting In the wings with brand new "advanced llght water
nuclear reactor" designs Is of jittle signiflicance. The
pollitical coalltions that stopped the Long Island Shoreham
piant, that have siowed down the characterization work at Yucca
Mountalin, and who have pledged to keep flghtlng untlil all
nuclear plante in the country are shutdown, can be expected to
continue thelr efforts, with important lmpllicatlions for the
future of nuclear energy. These are some of the difficult
clircumstances the President’s National Ene;gy Strategy will
have to address as |t works [ts way through Congress this

Spring.

INTERIM HIW DISPOSAL AND THE MONITORED RETRIEVABLE STORAGE
SMRS> FACILITY.

1f any optimism that the HLW disposal questlons summarized
in this paper exlists, |t may possibly be located In the

procecures being followed to locate an Interim disposal

26




faclliity, a brief summary of which follows.

In 1985, DOE concluded that an MRS facllity could "enhance
the overall waste maﬁagement system.:$41n March 1987, DOE
submitted a proposal to the Congress for construction of an MRS
facllity at a slte In Oak Ridge, Tennessee. Congress responded
in December with the passage of the NWPA Amendments Act of 1987
whlich lncluded a reguirement for the establiishment of the
Office of "Nuclear Waste Negotliator," whose Jjob was to find a
state or Indian tribe willing to host a reposlitory or an MRS
facllity <(the pblll annulled the Oak Ridge proposal).

The use of a Negotlator to find a state or Indian tribe to
volunteer for the MRS site |s a signiflcant dlfference from the
confrontatlional tactlcs that have evolved with Yucca Mountain.
In late 1990 Mr. David H. Leroy was conflrmed by the U.S.
Senate as Nuclear Waste Negotiator. By December 1991 two
appllications for 100,000 DOE grants to, "galn an understanding
of the naticn’s nuclear waste management system, ilncludling the
MRS . . . and determine whether it (the appllicant) has an -
Interest in pursulng further feasibllity studles® had been
jssued. The two appllicants were the Mescalero Apache tribe of
Mescalero, New Mexico and Grant County, North Dakota.

The basic MRS facility concept envisions a temporary HLW
storage site with the capablilty to receive HLW, store 1t and
stage {t for transportation to the permanent repository. The
original Oak Ridge locatlon was chosen because 90 per cent of

all HLW |s stored at commerclial reactor sites in the eastern
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United States. As transportation of HLW is a particular
concern, sSlting It In the East made sense. Tennessee, and the
Government Accounting Offlce, ralsed various questions and
obJectlions, however, resulting In Congress stipulating that the
MRS facliity site would be determined through the creation of
the Nuclear Waste Negotlator. This may turn out to be a good
idea on the part of the Congress |f |t reduces the polarlization
and power struggles seen In the Yucca Mountaln program.

DOE strongly supports establ ishment and operation of an
MRS faclllity for several reasons. First, the MRS would ensure
that, “. . . the burden of uncertainty about repository startup

and operation would be borne primarily by the Federal

waste-management system rather than the utilities." Second, It
Is expected that operation of an MRS facllity will In essence
glve the federal waste management system a trlal run -- and

much needed experience in acceptling, transporting and handling
large quantitles of HLW, thus increasing the likellhood of
timely and reliable operation of the permanent repository.
Maybe most important, establlshment of an MRS facllity would
glve the overall program much needed flexlblllity. By law, DOE
I8 scheduled to become the "owner" of all the country’s spent
commerclal reactor fuel by 31 January 1998. Thus, the gquestlon
ocf whether the permanent repository becomes operational by 2010
could become much less of an |ssue.

In 11ght of the serlous delays belng experlenced with the

Yucca Mountain site, one can envision a scenarico in which the
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"Iinterim" MRS facllity becomes a de facto permanent repository.
The NWPA Amendments Act of 1987 envisioned this and contalned
provisions to guard against its occurring -- It specifled that
the Secretary of Energy could not select an MRS site until he
had flrst recommended a permanent reposlitory site to the
President. Also, construction of an MRS site could not begin
until the NRC had lssued a constructlion llcense for the
permanent repository. Last, construction of an MRS facllity
was prohlblited 1f the permenent repository llcense was revoked
or construction of the repository ceased. These three
provisions llnk the the MRS faclliity and the permanent
repository scheules, 7As this paper is written, OCRWM was
supporting a sectlon of the Natlonal Energy Strategy Blll which
would remove the |lnkage between repository and MRS so that
plans for the MRS could proceed. 1In view of the chronlc delays
at Yucca Mountaln, thls |s required {f DOE Is to meet the
mandated January 1998 deadlline for acceptance of spent fuel at
an MRS facllity <(wlthout further amendments to the NWPA).48
Another issue related to the MRS facllity is whether or
not an attempt to reduce the volume of the spent fuel prlor to
permanent disposal should be made. As was noted earlier, the
U.S. does not plan to conduct spent fuel reprocessing in the
future. The shutdown of reprocessing In the country due to
nuclear prollferation concerns has never been rescinded. Thus,
the question Is, how much space in a repository can be saved by

innovative packaging and consolidation prior to permanent
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disposal? At present, there is noc consensus at DOE on this
{ssue.

In summary..then there |3 cause for encouragement in the
polltics and policles being pursued with the Monitored
Retrlevable Storage faclllity. The maln unresclved [ssue |is
whether the NWPA will be amended (agaln) to "de-link" the MRS
from the Yucca Mountaln echedule. This seems appropriate in
view of the signiflcant schedule delays Incurred at Yucca slince
the 1987 amended NWPA tled the two together. It could alsoc be
that the more serene pollitical climate surrounding the MRS
faclllity provides some Insight iInto how the government might

de-escalate the confrontation over the permanent repository.

30




CONCLUSIONS

The U.S. government’s effectiveness In achleving a
solutlon to the country’s high level radiocactive waste disposal
problem will have profound effects on both near term and long
run policy and soclietal obJjectives. It is clear that the
present adversarial climate surrounding the issue has produced
delays and dlisruptlions In the DOE’s schedule for activating a
permanent geoclogic disposal facllity. Acerblc debate iIn both
chambers on Capitol Hill, extenslve lltigation that has run
severa)] times through the entire court system including the
U.S. Supreme Court, and signiflcant added costs borne by

taxpavers and utlllty ratepayvers have characterized the flght.

It appears that unless signlflicant changes In the Yucca
Mountain political atmosphere are effected, a result of the
HLW disposal proJect In Nevada could be the permanent
allenation of the state’s populace.

One of the central policy questions seems to be whether
the government should continue on {ts present course or attempt
to find an alternate solution that 1s more pollitically
acceptable. The recent creation of the Nuclear Waste
Negotlator position, responsible for sollciting states or
Indian tribes to volunteer for the geologic repository or the
Monltored Retrievable Storage (MRS) facllity to be situated on
their territory, Is a step In the right direction. If the
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Negotlator |s unsuccessful In finding a volunteer for the
permanent repository, the followlng addlitlonal alternatjives to
Yucca Mountain have been varlously proposed:

— Secyure. monlitored storage of the waste at the
commercialsgovernment reactor sites, This ls the option most

environmental action groups favor. Impliclt |s the eventual
phasing out of all nuclear-generated electric power, a position
the government and the nuclear power industry do not share.

-- Monitored storage in a central facility awalting
fechnological advances that could provide a more acceptable
permanent solytion, The technoclogy advance scme communities
hope for s a process known as "transmutatlion" whereby
long-1lived HLW would be transformed into relatively short-1ived
isotopes using bombardment of the materlals with sub-atomic
particles from a particle accelerator. This technology does
not exlist today, even in experimental form. There is little
consensus on whether it will ever be realized.

-- Sea-bed dlspogal. Some groups favor encapsulating the
waste and dropping It iInto soft seafloor sediments that exist
ln variocus ocean regions, many of which are very deep (over
18,000 feet)>. The sediments are geologically stable and the
waste could be expected to sink lnitlally and then be steadlily
covered by further sedimentation over time. The chief [ssue
that has been ralsed with sea-bed disposal s that
international law may cause a worldwide political stalemate

simlilar to that seen In Nevada. One can Imaglne the dlifficulty
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involved ln.achlevlng world consensus on radlioactive waste
disposal.

-- FElnd a geoloqalc repository that is acceptable to a
malorlty of Americans Including those living in its vicinity.
Most Americans probably see little wrong with storing the
country’s HLW In Nevada‘s Yucca Mountain. Nevadans want it
anywhere but their "backyard." The debate |is becoming
increasingly time and resource consuming. Worse, the polarlzed
views of the cpposing slides could beglin to cloud the
government’s vision affecting its ablliity to deal rationally
with what |Is a majJjor Issue of our time. What to do |f the
Nuclear Waste Negotiator falls to obtalin a volunteer for the
permanent repository, and political status quo |Is maintailined,
is the guestion. A component of thls |s resolution of the
outstanding technical questions that have surfaced since work
at the Yucca Mountaln site commenced.

One of the key parts of the debate centers oh the future
of nuclear generated electriclty with its assoclated risks anu
benefits. Does its significant potential contribution to the
nation’s economic growth outwelgh Its hazards? If sco, what
needs to be done to convince a majorlity of Americans of thls
such that progress toward expanslon of the lndustry can begln
again? It should be noted that fusion reactors, expected to be
capable of producling power commerclally by about 2040, willi
also be radioactive waste generators (although not to the

levels seen in flgslon reactors). Thus, sclving radiocactive
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waste disposal issues |s mandatory for fusion, even lf flssion
reactors are phased out {n lts favor.

In summary, the HLW disposal issue s national In scope,
but must be addressed with plans that are reglionally as well as
nationally acceptable. A solution that will provide significant
economic incentives to the reglion accepting the repository, as
well as meeting the strictest technlcal and safety standards,
I8 needed. Achievement of this sort of solutlon will require
much additlional time and effort by the country’s best minds.

It is clear from the present battle over the Yucca Mountaln
slte that the present solution Is flawed at least from a
polltical standpoint, |f not a technical one. A "win-win*
resclution In which all sides agree on the government’s plans
and can expect to be rewarded by them seems to be the vision
that pollicy makers should be working toward.

The United States’ position as world leader In so many
areas applles to radloactlive waste disposal as well. No other
country Is as far along as we are in finding a permanent
solution. Whlile the probiem may not be an "immlnent" crilsis,
we have delavyed solving It for too long (nearly half a century?>
already. Our sclution needs to be cone we can point to for
centurles to come as a model for future generations in its
technical and sclentlflc soundness, its englneering safety
margin and the leadership resclve that achlieved the correct

answer despite the politics of the time.
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